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Management of multi-species systems is studied by using simple mathematical
models. The maximal sustainable yield that maximizes the total sustainable
production, and the maximal economic yield that mazimizes the total sustainable
net economic production (i.e. production minus cost) are obtained for the system
govemed by Lotka-Volterra equations. It is shown that the result obtained from
the logistic equation can be applied to the Lotka-Volterra system with a slight
modification, if the interaction between species is symmetric. Applicability of a
feedback control procedure of the fishing effort is also studied, in which fishing
effort is increased if the current stock level is larger than the target and vice
versa. It is shown that the target equilibrium which is attainable by estimating the
fishing effort that realizes it, is equally attainable by feedback procedure without
estimating the appropriate fishing effort.
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$f(x)=(k-a\kappa)x$
MSY MEY ( 1)
MSY $= \frac{k^{2}}{4a}$ , $(x^{**}= \frac{k}{2a},$ $e^{*}= \frac{k}{2})$ (1)
$MEY= \frac{(k-ac)^{2}}{4a}$ . $(x^{**}= \frac{k}{2a}+\frac{c}{2},$ $e^{*}= \frac{1}{2}(k-ac))$ (2)
























$\frac{dx_{i}}{dt}=(k_{i}-\sum_{\dot{\Gamma}-1}^{n}o_{i}jXj)x;-e_{i}x_{i}$ $(i=1,2, \ldots, n)$ (3)
$x_{i\text{ }}k_{i\text{ }}e_{i}$ $i$
$a_{ij}<0$ $a_{ji}>0$
i \downarrow $a,7>0$ $a_{ji}>0$ $aU<0$ $\cdot\supset$
$<0$ (3)
$\frac{d1nx}{dt}=k-Ax-e$
xl $k$ e xi $k_{i\text{ }}e$; j n ) A aij ij
$n$ $\frac{d1nx}{dt}h\frac{d\ln x_{i}}{dt}$ $i$ $n$
$\sum_{i=1}^{n}e_{i}x_{i^{*}}=^{t}ex^{*}$
















) $P$ $ii$ $n$ $c_{i}$ $i$
$i$ $=1$
$c_{i}=0$ Xs** $=x_{E^{**}}$ $e_{S^{*}}=e_{E^{*}}$
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$\mathcal{Y}t=x;-T_{j\text{ }}z_{i}=e;-e_{i^{*}}$ $i\neq j$
$c_{ij}= \frac{\partial F_{i}(x)}{\partial x_{j}}\lfloor_{=T}$
$i=j$
$c_{ij}= \frac{\partial F_{i}(x)}{\partial x_{j}}|_{x=T}-e_{j^{*}}$




$0=|J-\lambda I|=|\begin{array}{ll}C-\lambda I -UhU^{-l} -\lambda I\end{array}|$





$J$ \mbox{\boldmath $\lambda$} $\lambda=\alpha+\beta i,$ $\Lambda=Y+6i(i$











$\frac{dx_{i}}{dt}=(k_{j}-\sum_{j=1}^{n}a_{ij}x_{j})x_{i}$ $(i=1,2, \ldots, n)$
i xi O GA+t(GA)





( $g$ ; $G$ $ii$ )
(X, $e$ ) $=$ ($T$ , e*) $w=0$ $\text{ ^{}\underline{dw}}=0$ –dw $<0$
$dt$ $dt$
$(T, e^{*})$ (
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